The ability of animals to orient based on pheromonal cues in the environment can have significant consequences to their reproductive success and survival. For example, it is hypothesized that snakes use pheromone trails to locate potential mates during the breeding season and to locate winter hibernacula. Numerous studies have demonstrated that snakes are capable of detecting and following pheromone trails in the laboratory, but it has yet to be shown experimentally whether snakes use such behaviour in their natural environment. In this study, we conducted trailing experiments to test the response of adult red-sided garter snakes to pheromone trails on the natural substrate under naturally occurring conditions during two periods, the spring breeding season and the autumn migration back to the hibernacula. Male snakes detected and followed female trails in the spring, while neither sex displayed trailing behaviour during the period of autumn migration. Our results suggest that adult garter snakes use pheromone trails for locating potential mates during the breeding season and most likely rely on other mechanisms (e.g. visual cues) for navigation to overwintering hibernacula. Once deposited in the environment, a pheromone trail can guide a receiver directly to the location of the conspecific producer.
Conspecific trailing behaviour is widespread in snakes, with numerous species within at least five families demonstrating the behaviour (Ford 1986). In snakes, conspecific trailing behaviour is mediated by pheromones sequestered on the skin, which are laid down along with skin lipids as a snake passes across the substrate (Noble 1937). Subsequent snakes encountering the trail are able to transport the pheromonal cues via tongue flicking to the vomeronasal organ in the roof of the mouth where the cues are detected (Kubie & Halpern 1979; Halpern & Kubie 1983) . Snakes are believed to use pheromone trails for aggregating, locating potential mates during the breeding season and locating winter hibernacula (reviewed in Ford 1986; Mason 1992; Mason et al. 1998) .
Most reports document the occurrence of conspecific trailing behaviour during the breeding season and describe male snakes seeking out sexually attractive females (e.g. Noble 1937; Ford 1981 Ford , 1982 Lillywhite 1985; Andrén 1982 Andrén , 1986 . Less is known about the role of pheromone trails in locating winter hibernacula. Communal denning is a strategy often used by northern temperate snakes to escape the harsh winter conditions experienced at higher latitudes (Gregory 1984), and conspecific trailing behaviour has long been suspected to aid snakes during travels to the hibernacula (Noble & Clausen 1936; Hirth 1966) . Previous laboratory work has demonstrated that both juvenile snakes (Heller & Halpern 1981; Brown & MacLean 1983; Graves et al. 1986 ) and adult snakes (Ford 1981; Constanzo 1989) are able to detect and respond to pheromone trails during periods when snakes are actively migrating.
Here, we report two experiments designed to investigate conspecific trailing behaviour in the natural environment for the red-sided garter snake. To our knowledge, this is the first study to field-validate laboratory and anecdotal observations of conspecific trailing behaviour in snakes. The need to field-validate laboratory observations in behavioural ecology has received recent attention (e.g. fish alarm pheromone: Magurran et al. Correspondence and present address: M. P. LeMaster, Department of Zoology, 3029 Cordley Hall, Oregon State University, Corvallis, OR 97331-2914, U.S.A. (email: lemastem@bcc.orst.edu 
